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A  fixed  base  simulation  study  was  conducted  to  determine 
design  criteria  for  direct  side  force  control  (DSFC)  when  used  for 
dive  bombing.  Three  DSFC  modes  were  simulated;  a  wings  level  turn 
and  two  lateral  translation  inodes.  A  fixed  depressed  reticle  bomb 
sight,  a  modified  fixed  sight  that  was  roll  stabilized,  and  a  fu¬ 
ture  impact  point  (FIP)  computing  sight  n/ere  used.  In  addition,  a 
control  mode  that  rolled  the  aircraft  about  the  bomb  sight,  line  - 
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of  sight  was  implemented.  The  simulation  varied  several  aircraft’ 
response  characteristics  and  control  parameters  to  provide  a  large 
data  base  for  analysis. 

Results  indicate  that  the  DSFC  wings  level  turn  mode  is  the  best 
and  improves  pilot  acceptability  and  his  bombing  accuracy  over  that 
of  a  conventional  roll-to-turn  aircraft.  The  pilots  were  able  to 
adapt  to  a  large  range  of  aircraft  response  characteristics  using 
the  rudder  pedal  for  DSFC  inputs.  No  longitudinal  coupling  when 
using  DSFC  should  exist.  Pilots  can  tolerate  a  positive  roll 
coupling  when  using  DSFC.  A  lateral  acceleration  of  about  one  G 
should  be  available  for  a  combat  dive  bombing  using  DSFC. 
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Modes  and  Variations  Used  with  Each  Sight 
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PILOT  RATINGS  AND  COMMENTS  (CONTINUED) 
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One  fact  brought  out  was  that  roll  stabilization  for  LT-P  mode  could  be  a  hindra 
large  corrections  had  to  be  made  after  switching  it  on.  Since  the  maximum  angular  co 
tion  possible  with  LT-P  control  was  11.4°  at  117  lb  rudder  force,  maintaining  a  large 
rection  could  be  tiresome  since  holding  a  continued  rudder  force  is  required. 


Conventional  Flight  Mode  Short  Period  Damping  Ratio  Variations 
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DSFC  DESIGN  CRITERIA  (CONTINUED) 
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Transient  Coupling  and  ±0.2  For  Steady  State  Coupling 

Longitudinal  Coupling  For  a  Command  Systems,  An^/o,  Should  Be  Less  Than  10.025  G/deg 
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